Sumatriptan succinate loaded chitosan solid lipid nanoparticles for enhanced anti-migraine potential.
The objective of the present investigation was to prepare chitosan solid lipid nanoparticles (SLN), containing sumatriptan succinate using solvent injection method and to optimize the formulations for brain targeting potential. The formulation optimization was performed using three factor two level full factorial design so as to minimize the particle size and zeta potential, maximize the entrapment efficiency as well as maximize the concentration of drug in brain with maximized brain/plasma ratio of the drug. The particle size, zeta potential and entrapment efficiency for all the batches were in the range of 192-301.4nm, 30.2-51.4mV and 76.3-91.1% respectively. The optimized formulation showed a 4.54-fold increase in brain/blood ratio of drug after 2h of drug administration in male Wistar rats. The optimized nanoparticles were characterized by FT-IR spectroscopy, DSC, TGA, powder X-ray diffraction study and TEM analysis. It could be elucidated from the experimental in vivo and behavioral studies that the formulations successfully crossed the blood brain barrier and significantly exhibited its anti-migraine activity. Present investigation indicated that the hydrophilic drug sumatriptan succinate, loaded in chitosan SLN, can be successfully targeted to brain via oral delivery and thus present an effective approach for the therapeutic management of migraine.